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DETAILED ACTION 
Information Disclosure Statement 

1 . The information disclosure statement filed May 1 3, 2005 fails to comply with 37 
CFR 1.98(a)(2), which requires a legible copy of each cited foreign patent document; 
each non-patent literature publication or that portion which caused it to be listed; and all 
other information or that portion which caused it to be listed. It has been placed in the 
application file, but the information referred to therein has not been considered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-5, 17-21, and 34-36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Silverbrook (6,019,457). 

In re claim 1, Silverbrook (457') teaches an ink jet printhead (100, Fig. 5) 
comprising: a plurality of nozzles (110, Fig: 6) [Column 1 lines 64-65]; and at least one 
respective heater element (120, Fig. 6) corresponding to each nozzle (110) [Column 1 
line 67-Column 2 line 3], wherein each heater element (120) is arranged to be in 
thermal contact with a bubble forming liquid [Column 1 line 64-Column 2 line 3], each 
heater element (120) is configured to heat at least part of the bubble forming liquid to a 
temperature above its boiling point to form a gas bubble therein [Column 12 lines 44- 
49], thereby to cause the ejection of a drop of an ejectable liquid through the nozzle 
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(110) corresponding to that heater element (120) [Column 12 lines 50-51], and each 
heater element (120) is configured such that an actuation energy of less than 180 
nanojoules (nJ) is required to be applied to that heater element (120) to heat that heater 
element (120) sufficiently to form a bubble in the bubble forming liquid thereby to cause 
the ejection of a drop of the ejectable liquid through a nozzle (110) [Column 19 lines 9- 
10, See also Figs. 24-31]. 

Although, Silverbrook (457') does not explicitly teach the actuation energy of less 
than 180 nJ, Silverbrook (457') does teach that any reduction in heater energy allows 
the power dissipation to be reduced without affecting print speed. From this teaching it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made that an actuation energy of less than 180 nJ would be included in this teaching of 
Silverbrook (457') for the purposes of providing an efficient power dissipation [Column 
18 lines 66-67]. 

In re claim 2, Silverbrook (457') teaches the printhead (100) of claim 1 being 
configured to support the bubble forming liquid in thermal contact with each said heater 
element (120), and to support the ejectable liquid adjacent each nozzle [See Figs. 6-9 
and 12]. 

In re claim 3, Silverbrook (457') teaches the printhead (100) of claim 1 wherein 
the bubble forming liquid and the ejectable liquid are of a common body of liquid [See 
Figs. 24-31]. 
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In re claim 4, Silverbrook (457') teaches the printhead (100) of claim 1 being 
configured to print on a page and to be a page-width printhead [Column 2 lines 19-22]. 

In re claim 5, Silverbrook (457') teaches the printhead (100) of claim 1 wherein 
the actuation energy is less than 120 nJ [Column 19 lines 9-10]. 

Although, Silverbrook (457') does not explicitly teach the actuation energy 
of less than 120 nJ, Silverbrook (457') does teach that any reduction in heater energy 
allows the power dissipation to be reduced without affecting print speed. From this 
teaching it would have been obvious to one of ordinary skill in the art at the time the 
invention was made that an actuation energy of less than 120 nJ would be included in 
this teaching of Silverbrook (457') for the purposes of providing an efficient power 
dissipation [Column 18 lines 66-67]. 

In re claim 17, Silverbrook (457') teaches a printer system [Column 2 lines 5-8] 
incorporating a printhead (100, Fig. 5), the printhead (100) comprising: a plurality of 
nozzles (110, Fig. 6) [Column 1 lines 64-65]; and at least one respective heater element 
(120, Fig. 5) corresponding to each nozzle (110) [Column 1 line 67-Column 2 line 3], 
wherein each heater element (120) is arranged to be in thermal contact with a bubble 
forming liquid [Column 1 line 64-Column 2 line 3], each heater element (120) is 
configured to heat at least part of the bubble forming liquid to a temperature above its 

* 

boiling point to form a gas bubble therein [Column 12 lines 44-49], thereby to cause the 
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ejection of a drop of an ejectable liquid through the nozzle (110) corresponding to that 
heater element (120) [Column 12 lines 50-51], and each heater element (120) is 
configured such that an actuation energy of less than 180 nanojoules (nJ) is required to 
be applied to that heater element (120) to heat that heater element (120) sufficiently to 
form a bubble in the bubble forming liquid thereby to cause the ejection of a drop of the 
ejectable liquid through a nozzle (110) [Column 19 lines 9-10, See also Figs. 24-31). 

Although, Silverbrook (457') does not explicitly teach the actuation energy of less 
than 180 n J, Silverbrook (457') does teach that any reduction in heater energy allows 
the power dissipation to be reduced without affecting print speed. From this teaching it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made that an actuation energy of less than 180 nJ would be included in this teaching of 
Silverbrook (457') for the purposes of providing an efficient power dissipation [Column 
18 lines 66-67]. 

In re claim 18, Silverbrook (457') teaches the system of claim 17 being 
configured to support the bubble forming liquid in thermal contact with each said heater 
element (120), and to support the ejectable liquid adjacent each nozzle [See Figs. 6-9 
and 12]. 

In re claim 19, Silverbrook (457') teaches the system of claim 17 wherein the 
bubble forming liquid and the ejectable liquid are of a common body of liquid [See Figs. 
24-31]. 
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In re claim 20, Silverbrook (457') teaches the system of claim 17 1 being 
configured to print on a page and to be a page-width printhead [Column 2 lines 19-22]. 

In re claim 21 , Silverbrook (457') teaches the system of claim 17 wherein the 
actuation energy is less than 120 nJ [Column 19 lines 9-10]. 

Although, Silverbrook (457') does not explicitly teach the actuation energy 
of less than 120 nJ, Silverbrook (457') does teach that any reduction in heater energy 
allows the power dissipation to be reduced without affecting print speed. From this 
teaching it would have been obvious to one of ordinary skill in the art at the time the 
invention was made that an actuation energy of less than 120 nJ would be included in 
this teaching of Silverbrook (457') for the purposes of providing an efficient power 
dissipation [Column 1 8 lines 66-67]. 

In re claim, 33, Silverbrook (457') teaches a method of ejecting a drop of an 
ejectable liquid from a printhead (100, Fig. 5), the printhead (100) comprising a plurality 
of nozzles (110, Fig. 6) [Column 1 lines 64-65] and at least one respective heater 
element (120, Fig. 6) corresponding to each nozzle (110) [Column 1 line 67-Column 2 
line 3], the method comprising the steps of: applying an actuation energy of less than 
180 nJ to at least one heater element (120) corresponding to a said nozzle (110) 
[Column 19 lines 9-10]; heating that at least one heater element (120) by said step of 
applying an actuation energy, thereby to heat at least part of a bubble forming liquid 
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which is in thermal contact with that at least one heated heater element (120) to a 
temperature above the boiling point of the bubble forming liquid [Column 1 line 64- 
Column 2 line 3, Column 12 lines 44-49]; generating a gas bubble in the bubble forming 
liquid by said step of heating [Column 12 lines 48-49, See Fig. 26], and causing the 
drop of ejectable liquid to be ejected through the nozzle (110) corresponding to the at 
least one heated heater element (120) by said step of generating a gas bubble [Column 
12 lines 50-51]. 

Although, Silverbrook (457') does not explicitly teach the actuation energy of less 
than 180 n J, Silverbrook (457') does teach that any reduction in heater energy allows 
the power dissipation to be reduced without affecting print speed. From this teaching it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made that an actuation energy of less than 180 nJ would be included in this teaching of 
Silverbrook (457') for the purposes of providing an efficient power dissipation [Column 
18 lines 66-67]. 

In re claim 34, Silverbrook (457') teaches the method of claim 33 comprising, 
before said step of heating, the steps of: disposing the bubble forming liquid in thermal 
contact with the heater elements (120); and disposing the ejectable liquid adjacent the 
nozzles (1 1 0) [Column 1 line 64-Column 2 line 3, See Figs. 6-9 and 12]. 
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In re claim 35 Silverbrook (457') teaches the method of claim 33 wherein the 
bubble forming liquid and the ejectable liquid are of a common body of liquid [See Figs. 
24-31]. 

In re claim 36, Silverbrook (457') teaches the method of claim 33 wherein, 
in said step of applying an actuation energy, the actuation energy is less than 120 nJ 
[Column 19 lines 9-10]. 

Although, Silverbrook (457') does not explicitly teach the actuation energy of less 
than 120 nJ, Silverbrook (457') does teach that any reduction in heater energy allows 
the power dissipation to be reduced without affecting print speed. From this teaching it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made that an actuation energy of less than 120 nJ would be included in this teaching of 
Silverbrook (457') for the purposes of providing an efficient power dissipation [Column 
18 lines 66-67]. 

4. Claims 6, 9, 13-14, 16, 22, 25, 29-30, 32, 37, 40, 44-45, and 47 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Silverbrook (6,019,457) in view of 
Kubby (5,706,041). 

In re claim 6, Silverbrook (457') teaches the printhead of claim 1 [see rejection 
above]. However, Silverbrook (457') does not teach, wherein each heater element is in 
the form of a suspended beam, arranged for being suspended over at least a portion of 
the bubble forming liquid so as to be in thermal contact therewith. 
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Kubby (04V) teaches wherein each heater element is in the form of a suspended 
beam, arranged for being suspended over at least a portion of the bubble forming liquid 
so as to be in thermal contact therewith [Column 3 lines 50-53; 55-61 ; 64-Column 4 line 
4, Column 5 lines 4-11]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention Was made to provide each heater element to be in the form of a suspended 
beam, arranged to be suspended over at least a portion of the bubble forming liquid so 
as to be in thermal contact with the liquid as taught by Kubby (041') in the printhead of 
Silverbrook (457') for the purposes of providing heating ejectable liquid in a printhead 
[Kubby (041') Column 4 lines 1-2]. 

In re claim 9, Silverbrook (457') teaches the printhead of claim 1 [see rejection 
above]. However, Silverrook (457') does not teach wherein each heater element has 
two opposite sides and is configured such that a said gas bubble formed by that heater 
element is formed at both of said sides of that heater element. 

Kubby (04V) teaches wherein each heater element has two opposite sides and is 
configured such that a said gas bubble formed by that heater element is formed at both 
of said sides of that heater element [Column 4 lines 23-35; 44-52; 59-66]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide each heater element to have two opposite sides and 
configured such that a gas bubble formed by the heater element is formed at both sides 
of the heater element as taught by Kubby (041') in the printhead of Silverbrook (457') for 
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the purposes of creating a large bubble in which more ejectable liquid would be ejected 
than with a heater element with one side [Kubby (041') Column 4 lines 60-66]. 

In re claim 13, Silverbrook (457') teaches the printhead of claim 1 comprising a 
plurality of nozzle chambers, each corresponding to a respective nozzle, and a plurality 
of said heater elements being disposed within each chamber [Column 1 line 64-Column 
2 line 3]. However, Silverbrook (457') does not teach the heater elements within each 
chamber being formed on different respective layers to one another. 

Kubby (04V) teaches the heater elements within each chamber being formed on 
different respective layers to one another [Column 4 lines 32-37; 44-50]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the heater elements in each chamber to be formed on 
different respective layers to one another as taught by Kubby (041') in the printhead of 
Silverbrook (457') for the purposes of allowing heat to dissipate upward and downward 
[Kubby (041 ') Column 4 lines 50-52]. 

In re claim 14, Silverbrook (457') teaches the printhead of claim 1 [see rejection 
above]. However, Silverbrook (457') does not teach wherein each heater element is 
formed of solid material more than 90% of which, by atomic proportion, is constituted by 
at least one periodic element having an atomic number below 50. 



Application/Control Number: 10/534,813 Page 11 

Art Unit: 2861 

Kubby (04V) teaches wherein each heater element is formed of solid material 
more than 90% of which, by atomic proportion, is constituted by at least one periodic 
element having an atomic number below 50 [Column 4 lines 35-50, See also Fig. 4]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide each heater element to be formed of solid material more 
than 90% of which, by atomic proportion, is consitituted by at least one periodic element 
having an atomic number below 50 as taught by Kubby (04 V) in the printhead of 
Silverbrook (457') for the purposes of creating the heating element [Kubby 041') Column 
3 lines 58-61, Column 4 lines 44-50]. 

In re claim 16, Silverbrook (457') teaches the printhead of claim 1 [see rejection 
above]. However, Silverbrook (457') does not teach wherein each heater element is 
substantially covered by a conformal protective coating, the coating of each heater 
element having been applied substantially to all sides of the heater element 
simultaneously such that the coating is seamless. 

Kubby (041') teaches wherein each heater element is substantially covered by a 
conformal protective coating, the coating of each heater element having been applied 
substantially to all sides of the heater element simultaneously such that the coating is 
seamless [Column 4 lines 38-43]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide a conformal protective coating substantially covering 
each heater element, the coating of each heater element having been applied to all 
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sides of the heater element simultaneously such that the coating is seamless as taught 
by Kubby (041 ') in the printhead of Silverbrook (457') for the purposes of providing 
protection from the corrosion of the ejectable liquid [Column 4 lines 15-17]. 

In re claim 22, Silverbrook (457') teaches the printer system of 17 [see rejection 
above]. However, Silverbrook (457') does not teach, wherein each heater element is in 
the form of a suspended beam, arranged for being suspended over at least a portion of 
the bubble forming liquid so as to be in thermal contact therewith. 

Kubby (041') teaches wherein each heater element is in the form of a suspended 
beam, arranged for being suspended over at least a portion of the bubble forming liquid 
so as to be in thermal contact therewith [Column 3 lines 50-53; 55-61; 64-Column 4 line 
4, Column 5 lines 4-11]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide each heater element to be in the form of a suspended 
beam, arranged to be suspended over at least a portion of the bubble forming liquid so 
as to be in thermal contact with the liquid as taught by Kubby (041') in the printhead of 
Silverbrook (457') for the purposes of providing heating ejectable liquid in a printhead 
[Kubby (041 ') Column 4 lines 1-2]. 

In re claim 25, Silverbrook (457') teaches the printer system of 17 [see rejection 
above]. However, Silverbrook (457') does not teach wherein each heater element has 
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two opposite sides and is configured such that a said gas bubble formed by that heater 
element is formed at both of said sides of that heater element. 

Kubby (04V) teaches wherein each heater element has two opposite sides and is 
configured such that a said gas bubble formed by that heater element is formed at both 
of said sides of that heater element [Column 4 lines 23-35; 44-52; 59-66]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide each heater element to have two opposite sides and 
configured such that a gas bubble formed by the heater element is formed at both sides 
of the heater element as taught by Kubby (041') in the printhead of Silverbrook (457') for 
the purposes of creating a large bubble in which more ejectable liquid would be ejected 
than with a heater element with one side [Kubby (041') Column 4 lines 60-66]. 

In re claim 29, Silverbrook (457') teaches the printer system of 17 comprising a 
plurality of nozzle chambers, each corresponding to a respective nozzle, and a plurality 
of said heater elements being disposed within each chamber [Column 1 line 64-Column 
2 line 3]. However, Silverbrook (457') does not teach the heater elements within each 
chamber being formed on different respective layers to one another. 

Kubby (04V) teaches the heater elements within each chamber being formed on 
different respective layers to one another [Column 4 lines 32-37; 44-50]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the heater elements in each chamber to be formed on 
different respective layers to one another as taught by Kubby (041') in the printhead of 
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Silverbrook (457') for the purposes of allowing heat to dissipate upward and downward 
[Kubby (041') Column 4 lines 50-52]. 

In re claim 30, Silverbrook (457') teaches the printer system of 17 [see rejection 
above]. However, Silverbrook (457') does not teach wherein each heater element is 
formed of solid material more than 90% of which, by atomic proportion, is constituted by 
at least one periodic element having an atomic number below 50. 

Kubby (041') teaches wherein each heater element is formed of solid material 
more than 90% of which, by atomic proportion, is constituted by at least one periodic 
element having an atomic number below 50 [Column 4 lines 35-50, See also Fig. 4]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide each heater element to be formed of solid material more 
than 90% of which, by atomic proportion, is constituted by at least one periodic element 
having an atomic number below 50 as taught by Kubby (041') in the printhead of 
Silverbrook (457') for the purposes of creating the heating element [Kubby 041') Column 
3 lines 58-61, Column 4 lines 44-50]. 

In re claim 32, Silverbrook (457') teaches the printer system of 17 [see rejection 
above]. However, Silverbrook (457') does not teach wherein each heater element is 
substantially covered by a conformal protective coating, the coating of each heater 
element having been applied substantially to all sides of the heater element 
simultaneously such that the coating is seamless. 
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Kubby (04V) teaches wherein each heater element is substantially covered by a 
conformal protective coating, the coating of each heater element having been applied 
substantially to all sides of the heater element simultaneously such that the coating is 
seamless [Column 4 lines 38-43]. 

It would have been obvious to. one of ordinary skill in the art at the time the 
invention was made to provide a conformal protective coating substantially covering 
each heater element, the coating of each heater element having been applied to all 
sides of the heater element simultaneously such that the coating is seamless as taught 
by Kubby (041') in the printhead of Silverbrook (457') for the purposes of providing 
protection from the corrosion of the ejectable liquid [Column 4 lines 1 5-17]. 

In re claim 37, Silverbrook (457') teaches the method of claim 33 [see rejection 
above]. However, wherein each heater element is in the form of a suspended beam, 
the method further comprising, prior to the step of heating, the step of disposing the 
bubble forming liquid such that the heater elements are positioned above, and in 
thermal contact with, at least a portion of the bubble forming liquid. 

Kubby (041') teaches wherein each heater element is in the form of a suspended 
beam [Column 3 lines 50-53; 55-61; 64-Column 4 line 4, Column 5 lines 4-11] and prior 
to the step of heating, the step of disposing the bubble forming liquid such that the 
heater elements are positioned above, and in thermal contact with, at least a portion of 
the bubble forming liquid [Column 5 lines 4-11]. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide each heater element to be in the form of a suspended 
beam and prior to heating disposing the bubble forming liquid such that the heater 
elements are positioned above, and in thermal contact with at least a portion of the 
bubble forming liquid as taught by Kubby (041') in the printhead of Silverbrook (457') for 
the purposes of increasing the overall heat-transference efficiency of the printhead 
[Kubby (041') Column 5 lines 13-16]. 

In re claim 40, Silverbrook (457') teaches the method of claim 33 [see rejection 
above]. However, Silverbrook (457') does not teach wherein each heater element has 
two opposite sides and wherein, in the step of generating a gas bubble, the bubble is 
generated at both of said sides of each heated heater element. 

Kubby (04V) teaches wherein each heater element has two opposite sides and is 
configured such that a said gas bubble formed by that heater element is formed at both 
of said sides of that heater element [Column 4 lines 23-35; 44-52; 59-66]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide each heater element to have two opposite sides and 
configured such that a gas bubble formed by the heater element is formed at both sides 
of the heater element as taught by Kubby (041') in the printhead of Silverbrook (457') for 
the purposes of creating a large bubble in which more ejectable liquid would be ejected 
than with a heater element with one side [Kubby (041') Column 4 lines 60-66]. 
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In re claim 44, Silverbrook (457') teaches the method of claim 33 comprising the 
step of providing the printhead, wherein the printhead has a plurality of nozzle 
chambers, each chamber corresponding to a respective nozzle [Column 1 line 64- 
Column 2 line 3]. However, Silverbrook (457') the step of providing the printhead further 
including forming a plurality of said heater elements in each chamber such that the 
heater elements in each chamber are formed on different respective layers to one 
another. 

Kubby (041') teaches the step of providing the printhead further including forming 
a plurality of said heater elements in each chamber such that the heater elements in 
each chamber are formed on different respective layers to one another [Column 4 lines 
32-37; 44-50]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide a step including forming the heater elements in each 
chamber to be formed on different respective layers to one another as taught by Kubby 
(041') in the printhead of Silverbrook (457') for the purposes of allowing heat to 
dissipate upward and downward [Kubby (041 ') Column 4 lines 50-52]. 

In re claim 45, Silverbrook (457') teaches the method of claim 33 [see rejection 
above]. However, Silverbrook (457') does not teach comprising the step of providing 
the printhead, wherein each heater element is formed of solid material more than 90% 
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of which, by atomic proportion, is constituted by at least one periodic element having an 
atomic number below 50. 

Kubby (041') teaches the step of providing the printhead, wherein each heater 
element is formed of solid material more than 90% of which, by atomic proportion, is 
constituted by at least one periodic element having an atomic number below 50 
[Column 4 lines 35-50, See also Fig. 4]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide a method wherein each heater element to be formed of 
solid material more than 90% of which, by atomic proportion, is consitituted by at least 
one periodic element having an atomic number below 50 as taught by Kubby (041') in 
the printhead of Silverbrook (457') for the purposes of creating the heating element 
[Kubby 041') Column 3 lines 58-61 , Column 4 lines 44-50]. 

In re claim 47, Silverbrook (457') teaches the method of claim 33 [see rejection 
above]. However, Silverbrook (457') does not teach comprising the step of providing 
the printhead, including applying to each heater element, substantially to all sides 
thereof simultaneously, a conformal protective coating such that the coating is 
seamless. 

Kubby (04V) teaches the step of providing the printhead, including applying to 
each heater element, substantially to all sides thereof simultaneously, a conformal 
protective coating such that the coating is seamless [Column 4 lines 38-43]. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide a step including applying to each heater element, 
substantially to all sides thereof simultaneously, a conformal protective coating such 
that the coating is seamless as taught by Kubby (041') in the printhead of Silverbrook 
(457') for the purposes of providing protection from the corrosion of the ejectable liquid 
[Column 4 lines 15-17]. 

Double Patenting 

5. A rejection based on double patenting of the "same invention" type finds its 
support in the language of 35 U.S.C. 101 which states that "whoever invents or 
discovers any new and useful process ... may obtain a patent therefor..." (Emphasis 
added). Thus, the term "same invention," in this context, means an invention drawn to 
identical subject matter. See Miller v. Eagle Mfg. Co., 151 U.S. 186 (1894); In re 
Ockert, 245 F.2d 467, 114 USPQ 330 (CCPA 1957); and In re Vogel, 422 F.2d 438, 164 
USPQ 619 (CCPA 1970). 

A statutory type (35 U.S.C. 101) double patenting rejection can be overcome by 
canceling or amending the conflicting claims so they are no longer coextensive in 
scope. The filing of a terminal disclaimer cannot overcome a double patenting rejection 
based upon 35 U.S.C. 101. 

Claims 1-47 are rejected under 35 U.S.C. 101 as claiming the same invention as 
that of claims 1-47 of prior U.S. Patent No. 6,692,108. This is a double patenting 



rejection. 



Independent claims of U.S. Patent Application 
10/534,813 


Independent claims of U.S. Patent No. 
6,692,108 


1 . An ink jet printhead comprising: a plurality of 
nozzles; and at least one respective heater 
element corresponding to each nozzle, wherein 
each heater element is arranged to be in 
thermal contact with a bubble forming liquid, 
each heater element is configured to heat at 
least part of the bubble forming liquid to a 


1. An ink jet printhead comprising: a plurality of 
nozzles; and at least one respective heater 
element corresponding to each nozzle, wherein 
each heater element is arranged to be in 
thermal contact with a bubble forming liquid, 
each heater element is configured to heat at 
least part of the bubble forming liquid to a 
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temperature above its boiling point to form a 
gas bubble therein, thereby to cause the 
ejection of a drop of an ejectable liquid through 
the nozzle corresponding to that heater 
element, and each heater element is 
configured such that an actuation energy of 
less than 180 nanojoules (nJ) is required to be 
applied to that heater element to heat that 
heater element sufficiently to form a bubble in 
the bubble forming liquid thereby to cause the 
ejection of a drop of the ejectable liquid through 
a nozzle. 


temperature above its boiling point to form a 
gas bubble therein, thereby to cause the 
ejection of a drop of an ejectable liquid through 
the nozzle corresponding to that heater 
element, and each heater element is 
configured such that an actuation energy of 
less than 180 nanojoules (nJ) is required to be 
applied to that heater element to heat that 
heater element sufficiently to form a bubble in 
the bubble forming liquid thereby to cause the 
ejection of a drop of the ejectable liquid through 
a nozzle. 


17. A printer system incorporating a printhead, 
the printhead comprising: a plurality of nozzles; 
and at least one respective heater element 
corresponding to each nozzle, wherein each 
heater element is arranged to be in thermal 
contact with a bubble forming liquid, each 
heater element is configured to heat at least 
part of the bubble forming liquid to a 
temperature above its boiling point to form a 
gas bubble therein, thereby to cause the 
ejection of a drop of an ejectable liquid through 
the nozzle corresponding to that heater 
element, and each heater element is 
configured such that an actuation energy of 
less than 180 nanojoules (nJ) is required to be 
applied to that heater element to heat that 
heater element sufficiently to form a bubble in 
the bubble forming liquid thereby to cause the 
ejection of a drop of the ejectable liquid through 
a nozzle. 


17. A printer system incorporating a printhead, 
the printhead comprising: a plurality of nozzles; 
and at least one respective heater element 
corresponding to each nozzle, wherein each 
heater element is arranged to be in thermal 
contact with a bubble forming liquid, each 
heater element is configured to heat at least 
part of the bubble forming liquid to a 
temperature above its boiling point to form a 
gas bubble therein, thereby to cause the 
ejection of a drop of an ejectable liquid through 
the nozzle corresponding to that heater 
element, and each heater element is 
configured such that an actuation energy of 
less than 180 nanojoules (nJ) is required to be 
annlipd to that heater element to heat that 
heater element sufficiently to form a bubble in 
the bubble forming liquid thereby to cause the 
ejection of a drop of the ejectable liquid through 
a nozzle. 


33. A method of ejecting a drop of an ejectable 
liquid from a printhead, the printhead 
comprising a plurality of nozzles and at least 
one respective heater element corresponding 
to each nozzle, the method comprising the 
steps of: applying an actuation energy of less 
than 180 nJ to at least one heater element 
corresponding to a said nozzle; heating that at 
least one heater element by said step of 


33. A method of ejecting a drop of an ejectable 
liquid from a printhead, the printhead 
comprising a plurality of nozzles and at least 
one respective heater element corresponding 
to each nozzle, the method comprising the 
steps of: applying an actuation energy of less 
than 180 nJ to at least one heater element 
corresponding to said nozzle; heating that at 
least one heater element by said step of 
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applying an actuation energy, thereby to heat 
at least part of a bubble forming liquid which is 
in thermal contact with that at least one heated 
heater element to a temperature above the 
boiling point of the bubble forming liquid; 
generating a gas bubble in the bubble forming 
liquid by said step of heating, and causing the 
drop of ejectable liquid to be ejected through 
the nozzle corresponding to the at least one 
heated heater element by said step of 
generating a gas bubble. 



applying an actuation energy, thereby to heat 
at least part of a bubble forming liquid which is 
in thermal contact with that at least one heated 
heater element to a temperature above the 
boiling point of the bubble forming liquid; 
generating a gas bubble in the bubble forming 
liquid by said step of heating; and causing the 
drop of ejectable liquid to be ejected through 
the nozzle corresponding to the at least one 
heated heater element by said step of 
generating a gas bubble. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lisa M. Solomon whose telephone number is (571) 272- 
1701. The examiner can normally be reached on Monday - Friday from 8:00 am - 4:30 
pm. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Luu can be reached on (571) 272-7663. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





Lisa M. Solomon 
Patent Examiner 
6/4/2007 
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